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j::er :nfe;t:cn. The miid. persistent mucopuruieni vaginitis
•^produced in ihis study was similar to that reported in field
outbreaks of disease in Australia (Webber et al 1983; Patterson
e.' al 1984) and strongly supports results of similar experimental
infections by Klavano (1980) and Miller and Barnum (1983).

Histopathological lesions in the reproductive tract suggest
an inflammatory and immunological response to foreign an-
tigcn(s) or pathogen(s). but a pathogenic relationship between
lesions and H. sotnnus cannot be confidently established as
there was a long time interval between infection and necropsy.
Similar vulval lesions were reported by Crawley et al (1950)
who attributed the cause to a "Haemoptiilus-\ike" pleo-
morphic rod. Vestibular adenitis and squamous metaplasia in
all 5 glands examined, with isolation of H. somnus from the
vestibular gland of one heifer, killed soon after infection, may
support suggestions of Miller et al (I983a) that the vestibular
gland could be a reservoir of H. somnus infection. In general,
the more severe gross and histopathologic lesions observed in
the earlier killed heifers (C, G), corresponded with increased
isolation of H. somnus.

Systemic immunisation 3 weeks prior to experimental in-
fection resulted in a rise in humoral antibody levels in 2 of 3
heifers, but antibody was not demonstrated in vaginal mucus
at the time of infection. Antibody did however appear in
vaginal mucus at oestrus 3 weeks after infection coinciding
with vaginal inflammation and discharge. Conditions during
the oestrous cycle thus appear to be important in the expression
of disease. Immunisation may therefore have (he potential to
prevent disease if given more than one oestrous cycle before
infection.

The results indicate that a potentially pathogenic strain of
H. somnus can reside in the vagina in the apparent absence
of clinical disease. Host factors may therefore need to be
closely considered in studying the paihofenicjty and immunity
of H. somnus infection. The role of the bull as a reservoir
of infection, as suggested by Corboz (1981) and Humphrey
and Stephens (1983) and the occurrence of venereal transmis-
sion, together with initial low levels of local immunity at
oestrus, may explain the apparent high prevalence of disease
in infected herds after mating. Further studies on pathogenesis,
host response and immunity are necessary.

This work was supported in pan by the Australian Dairy
Research Committee, and the Victorian Department of Ag-
riculture and Rural Affairs.
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' Time required for elevated blood lea
concentrations to return to normal in dogs.,,
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Estimation of lead concentration in blood is thought to be
the most definitive test available for the antemortem diagnosis
of exposure to lead in dogs (Zook 1978). In the absence of
lead chelation therapy and after cessation of exposure to lead,
the blood lead concentration can take months to years to
return to normal (Maxfield et al 1975).

This paper records the time required for blood lead con-
centrations to return to within the normal (pre-treatmem)
values in dogs after single or repeated oral doses of a mixture
of lead salts. It also records lead concentrations in liver, kidney
and bones of the lead-exposed dogs in which the blood lead
concentrations were allowed to return to the pre-treatment
levels without the aid of chelation therapy.

Four 8-month-old male dogs were used for this experiment.
They were treated with anthelmintics (pnuiquantel and pryan-
tel pamoate) and were vaccinated against distemper and canine
hepatitis. The mixture of lead salts was that used by Hamir
et at (1981).

Dog A was given one oral dose of 30 mg/kg bodyweight
of the lead salt mixture and dog B was given one oral dose
of 60 mg/kg bodyweight.

Dogs C and D received the mixture of lead salts at an initial
oral dose rate of 5 mg/kg/day for 5 weeks. The lead dose
was then increased to 15 mg/kg/day for the next 6 weeks
followed by a period of 4 weeks when no lead was given. For
a final 2 weeks, the mixture of lead salts was administered at
a dose rate of 30 mg/kg/day (Hamir et al 1983). The dogs
were weighed weekly and the lead dose was calculated on this
weight.

Before commencing the experiment, blood samples were
obtained from all dogs to determine the pre-treatment blood
lead concentration. The dogs were then bled on weekly basis
after the cessation of lead exposure, that is, the start of
experiment, until the blood lead values had reduced to the
pre-treatment levels. At the end of the experimental period (9
months) dogs C and O were killed and samples of liver, kidney,
distal radius and cahmrium were obtained for determination
of lead content. The method of blood and tissue lead analysis
has been described elsewhere (Hamir et al 1981).

Throughout the experiment, all dogs remained healthy and
none showed any clinical signs of lead intoxication. The blood
lead concentrations are shown in Figure 1 (acute exposure)
and in Figure 2 (chronic exposure).

In all dogs the Mood lead concentration decreased markedly
in the first few weeks of the enpeiiment. The decrease there-
after was not only gradual but was quite variable from week
to week. In dogs A and B the blood lead concentration
decreased from 24 and 41 pg/dl to 17 and 23 >ig/dl respectively
at the end of the fourth week. At the end of II weeks these
declined to 7 and 11 *if/dl in dog A and B respectively (Figure
I).

In dogs C and D the pattern of decrease in blood lead
concentration was similar but required 9 months to reach the
pre-treatment concentrations of 19 and 20 pf/dl (Figure 2).

Tissue lead concentrations of dogs C and D at the end of
9 months are shown in Figure 2. The lead concentrations in

* Present address: Laboratory ol Large Animal Pathology. New
BoHon Center, University of Pennsylvania, 382 West Street
Road. Kennett Square, PA 19348, United State* of America.
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Figure 1. Blood lead concentrations of dog A (given one oral
dose of 30 mg/kg lead) and dog B (one oral dose of 60 mg/kg)
durinq the 12 weeks after dosing.
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Mycoplasmosis in racing pigeons
Department of Agriculture

and Rural Affairs
Veterinary Research Institute,
Park Drive, Parkville,
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Figure 2. Blood lead concentrations of dogs C and 0 (given
lead for prolonged period) during 9 months then following
cessation of lead administration. Also illustrated are the mean
tissue lead levels of these dogs at the end of the experiment.
(PBL = pre-treatment blood level values).

liver and kidney were within the normal range, but the levels
in the bones (radius and calvarium) were considerably higher
than has been observed in dogs not exposed to lead in the
Werribee area (Hamir tt al 1986).

Lead can be absorbed from the respiratory and gastroin-
testinal tracts (Oehme 1972). However, only 6 to 10* of
ingested lead it actnaly absorbed from the alimentary tract,
and an eve* amdhr proportion of this is retained in the body
(Kehoe 1961). Anpradmatdy 40% of the lead retained in the
body is depoaM ta ton HUMS and 60% is located in bones
(Oehme 197JJ whtre it is relatively strongly bound. The present
study shows that after administration of an oral dose of lead
several months an required for the blood lead concentration
to return to normal (pre-treatment) values. The study also
shows that even after the Mood lead concentration has reverted
to the original pre-treatment value, there still remains large
amounts of lead in bones, which would require several more
years to eliminate from this tissue (Goodman and Oilman
1975; Freeman 1970).
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Racing pigeons (Cotumbo livia) must have considerable en-
durance for long distance flying and respiratory distress will
interfere with performance. This article reports our observa-
tions on 20 racing pigeons affected with respiratory disease
associated with Mycoplasma sp.

The 20 racing pigeons came from 12 flocks. The size of the
flocks varied from 12 breeding pairs, 10 yearlings and 40
youngsters, to 40 breeding pairs and 100 yearlings. The clinical
signs in these flocks included loss of weight of adults, poor
performance in races, and severe respiratory distress after
exercise. During a series of races one owner reported that 80
out of 100 pigeons had failed to return home, and those that
did arrive were severely distressed and had performed poorly.

Clinical examination confirmed that the pigeons had res-
piratory distress and some had conjunctivitis. Necropsy ex-
amination revealed that all affected pigeons had excess mucus
in the tracheas and thickened air sacs. Histological exami-
nation of the tracheas showed that there was lymphoid hy-
perplasia in the lamina propria, with hyperplasia and meta-
plasia of the mucosal epithelium, and a reduced number of
goblet cells. None of the affected air sacs was examined
histologically. Using standard bacteriological techniques a va-
riety of bacteria were isolated from some affected air sacs,
including Eschtrichia coii, Pasttunelia gaUinarum. Staphylo-
coocuf tptatffniao and tnttrococci.

Swabs from affected tracheas, air sacs and/or conjunctivae
were cultured on sheep blood, McConkey and mycoplasma
agar and in mycoplasnui broth (Shid tt al 1982). All plates
were incubated at 37*C, the mycopUsma agar being placed
in an atmosphere of 5% CO,, and were observed daily for
growth. Colonies with typical mycoplasma morphology on
agar plates were tentatively identified by indirect immunoflu-
onscence (Del Cuidice tt at 1967). The identification of the
organism was confirmed by growth inhibition tests (Clyde
1964).

These pigeons did not have chlamydiosts, salmonellosis,
trichomoniasis. coccidiosis. nor external or internal parasitism.
PaaeureUa nuitiodd* was isolated from the trachea of one
pigeon. Two affected pigeons also had ryt

These 20 pigeons yielded M nbimim (15 iso-

Thtnpeulia, 5th edn, Maemillui. New York
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lates), M. cohunbortrit (13). M. synovia* (3) and M. falli-
nanim (I). Isolations from more than one site were made
from 7 pigeons; and 10 pigeons had mixed infections due to
either M. cotumbiitum and M. cotumborak (9 pigeons), or
M. cohimbinum and M. syitovitt (1). M. cotubinum. M.
cohimboralt and M. synoviae were isolated from conjunctivae
(1 isolate of each), tracheas (8, 6 and 1 respectively), and air
sacs (6. 2, 1). The M. gattinarwit was isolated from a trachea.
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